Objective-To determine the effects of smoking, plasma lipids, lipoproteins, apolipoproteins, and fibrinogen on the patency of saphenous vein femoropopliteal bypass grafts at one year.
haemoglobin concentration (p<005) and plasma thiocyanate concentration (p<001) and plasma concentrations of fibrinogen (p<0001) and apolipoproteins AI (p<004) and (a) (p<0 05) were significantly higher in patients with occluded grafts. Serum cholesterol concentrations were significantly higher in patients with grafts that remained patent one year after bypass (p<0005). Analysis of the smoking markers indicated that a quarter of patients (40) were untruthful in their claims to have stopped smoking. Based on smoking markers, patency of grafts in smokers was significantly lower at one year by life table analysis than in non-smokers (63% v 84%, p<O0O2). Patency was significantly higher by life table analysis in patients with a plasma fibrinogen concentration below the median than in those with a concentration above (90% v 57%, p<O0002). Surprisingly, increased plasma low density lipoprotein cholesterol concentration was significantly associated with improved patency at one year (85%) at values above the median compared with patency (only 68%) at values in the lower half of the range (p<0.02).
Conclusions-Plasma fibrinogen concentration was the most important variable predicting graft occlusion, followed by smoking markers. A more forceful approach is needed to stop patients smoking; therapeutic measures to improve patency of vein grafts should focus on decreasing plasma fibrinogen concentration rather than serum cholesterol concentration.
Introduction
Vein bypass operations can Samples of occluded vein grafts were obtained from three patients having a secondary reconstruction from one to six months after femoropopliteal bypass. The vein grafts had a muscular media, a thick intima, and the lumina were occluded by thrombus. There was no evidence of atherosclerosis. 
Discussion
The attrition rate of both femoropopliteal and aortocoronary grafts is highest in the first few months after bypass, with 15-20% of grafts becoming occluded in the first year and only 2-3% in each subsequent year. 18'12 Whereas angiography is necessary for the surveillance of aortocoronary grafts femoropopliteal grafts may be monitored non-invasively. We have therefore focused attention on factors that might be associated with failure of femoropopliteal grafts in the first year after bypass.
Two principal factors, continued smoking and plasma fibrinogen concentration, adversely affected patency of femoropopliteal vein grafts in this study. In contrast, rather unexpectedly, increased serum cholesterol and plasma low density lipoprotein cholesterol concentrations were associated with improved patency. Further, although vein grafts undergo adaptive changes to the arterial circulation, atherosclerosis within a distal vein graft is conspicuously absent within the first year, when the incidence of graft failure is high. 22 The influence of smoking on the failure of grafts has received considerable attention, but only a single study, which failed to distinguish vein grafts from prosthetic grafts, used an objective assessment of smoking.26 There has been no evidence to associate smoking with failure of vein grafts when information about smoking was obtained by direct questioning.22425
Smoking has been associated with failure of vein grafts when self administered questionnaires were used to determine history of smoking, with only 30% of femorodistal grafts being patent at two years in smokers compared with 60% in non-smokers.26 Both smoking markers used in our study (carboxyhaemoglobin t½/2 5 hours, thiocyanate t½2 6 5 days) are associated with occasional false positive results, but together they permit identification of covert smokers. Our data indicate that a quarter of the patients were untruthful about their smoking on direct questioning. When these patients were included with current smokers patency of vein grafts in smokers (63%) was significantly worse than in non-smokers (84%).
Plasma fibrinogen concentration was the most important variable predicting occlusion of grafts, patency in patients with plasma fibrinogen concentrations above the median value being only 57% compared with 90% in those with concentrations below the median. Fibrinogen concentration and smoking are not completely independent variables as smoking seems to cause a small increase in plasma fibrinogen concentration. Even this small increase may be significantly related to a higher mortality from ischaemic BMJ VOLUME 299heart disease in continuing smokers. Small increases in plasma fibrinogen concentrations related to smoking might also contribute to failure of vein grafts. The turnover of fibrin, as estimated by D dimer concentrations, was greatly increased in all patients undergoing femoropopliteal bypass, but the basal rate of turnover was not greater in patients with occluded grafts. Increased plasma viscosity and a tendency to thrombosis are two possible mechanisms whereby high plasma fibrinogen concentrations could influence occlusion of grafts.
Lipid The extensive studies of plasma risk factors and stenosis of aortocoronary vein grafts have been mainly on long term patency in selected groups of patients, those surviving for 10 years after coronary artery bypass"' and late survivors who were non-smokers without extensive femoral atherosclerosis, hypertension, or hypertriglyceridaemia.'" In both these studies of long term survival of grafts increased serum cholesterol and plasma low density lipoprotein cholesterol concentrations were associated with stenosis of vein grafts and a poor prognosis: neither study considered plasma fibrinogen concentration or early failure of the grafts. It will be several years before the association of specific risk factors with late occlusion of femoropopliteal vein grafts can be reported. As the late failure of such grafts has been attributed to progression of proximal or distal atherosclerosis2' increased serum cholesterol and plasma low density lipoprotein cholesterol concentrations may prove to be associated with late failure.
Thrombosis is probably of greater importance than atherosclerosis in the early failure of femoropopliteal vein bypass grafts. Continued smoking and increased plasma fibrinogen concentration adversely influence patency indicating that a more persuasive and directed approach to stopping patients smoking is necessary, and this may need to be confirmed by an objective test. Therapeutic intervention to reduce plasma fibrinogen concentration may be a future goal, but therapeutic intervention to reduce serum cholesterol concentration is unlikely to improve salvage of the leg in patients undergoing femorodistal bypass.
